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(57)Abstract: 

PROBLEM TO BE SOLVED: To certainly and continuously 
combust PM collected in a DPF in a large operating range of an 
engine. 

SOLUTION: This exhaust emission control device of a diesel 
engine comprises a turbo charger having an exhaust turbine 
disposed in an exhaust passage and an intake compressor 
disposed in an intake passage, a first EGR passage for 
communicating the exhaust passage on the upstream side from 
the exhaust turbine with the intake passage on the downstream 
side from the intake compressor, a first EGR valve disposed in 
the first EGR passage, and an oxidation catalyst and a 
particulate filter that are disposed in the exhaust passage on 
the downstream side from the exhaust turbine. When an 
exhaust temperature range of the engine lies higher than an 
active temperature range of the oxidation catalyst, the exhaust 
emission control device performs the control for throttling the 
first EGR valve. When the exhaust temperature range of the 
engine lies lower than the active temperature range of the 
oxidation catalyst, the exhaust emission control device 
performs the control for throttling either or both of an intake shutter and an exhaust shutter. 
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* NOTICES * 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The turbocharger which has the exhaust gas turbine arranged in the flueway, and the inhalation- 
of-air compressor arranged in the inhalation-of-air path, The 1st EGR path which connects [ exhaust gas 
turbine / this ] the inhalation-of-air path of the downstream from the flueway and this inhalation-of-air 
compressor of the upstream, In the exhaust emission control device of the diesel power plant equipped with 
the 1st EGR valve arranged in the 1st EGR path, and the oxidation catalyst and particulate filter which were 
arranged in the flueway of the downstream from this exhaust gas turbine this — Provide the control means 
which performs control which extracts this 1st EGR valve when the exhaust-gas-temperature field of the 
engine detected by exhaust-gas-temperature field detection means to detect the exhaust-gas-temperature 
field of engine, and this exhaust-gas-temperature field detection means turns into an elevated-temperature 
field from the activity temperature field of this oxidation catalyst. Exhaust emission control device of the 
diesel power plant characterized by things. 

[Claim 2] This exhaust-gas-temperature field detection means is an exhaust emission control device of a 
diesel power plant according to claim 1 which consists of an engine load detection means to detect an engine 
load, an engine revolution speed detection means to detect an engine rotational speed, and an exhaust-gas- 
temperature field map that set up the engine exhaust-gas-temperature field by making an engine load and an 
engine speed into a parameter. 

[Claim 3] the 2nd EGR path which connects [ exhaust gas turbine / this ] this inhalation-of-air path of the 
upstream from this flueway and this inhalation-of-air compressor of the downstream — this — the exhaust 
emission control device of a diesel power plant according to claim 1 with which the 2nd EGR valve 
arranged in the 2nd EGR path is provided, and this 2nd EGR valve opens this control means when the 
exhaust-gas-temperature field of the engine detected by this exhaust-gas-temperature field detection means 
turns into an elevated- temperature fieldrfrom the activity temperature field of this oxidation catalyst and to 
control. 

[Claim 4] this — the exhaust emission control device of a diesel power plant according to claim 3 which is 
arranging in the 2nd EGR path a cooling means to cool EGR gas. 

[Claim 5] The turbocharger which has the exhaust gas turbine arranged in the flueway, and the inhalation- 
of-air compressor arranged in the inhalation-of-air path, The 1st EGR path which connects [ exhaust gas 
turbine / this ] the inhalation-of-air path of the downstream from the flueway and this inhalation-of-air 
compressor of the upstream, In the exhaust emission control device of the diesel power plant equipped with 
the 1st EGR valve arranged in the 1st EGR path, and the oxidation catalyst and particulate filter which were 
arranged in the flueway of the downstream from this exhaust gas turbine this this — with the inhalation- 
of-air shutter arranged in this inhalation-of-air path of the upstream rather than the connection section of the 
1st EGR path and this inhalation-of-air path this — with the exhaust shutter arranged in this flueway of the 
downstream rather than the connection section of the 1 st EGR path and this flueway An exhaust-gas- 
temperature field detection means to detect an engine exhaust-gas-temperature field, The control means 
which performs control which scolds either or the both sides of this inhalation-of-air shutter and this exhaust 
shutter when the exhaust-gas-temperature field of the engine detected by this exhaust-gas-temperature field 
detection means turns into a low-temperature field from the activity temperature field of this oxidation 
catalyst, The exhaust emission control device of the diesel power plant characterized by what is provided. 
[Claim 6] This exhaust-gas-temperature field detection means is an exhaust emission control device of a 
diesel power plant according to claim 5 which consists of an engine load detection means to detect an engine 
load, an engine revolution speed detection means to detect an engine speed, and an exhaust-gas-temperature 
field map that set up the engine exhaust-gas-temperature field by making an engine load and an engine 
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speed into a parameter. 

[Claim 7] This control means is a diesel-power-plant exhaust emission control device according to claim 5 
which controls gradually the opening of this inhalation-of-air shutter and this exhaust shutter to become 
small, so that the exhaust-gas-temperature field of the engine detected by this exhaust-gas-temperature field 
detection means is low. 

[Claim 8] The turbocharger which has the exhaust gas turbine arranged in the flueway, and the inhalation- 
of-air compressor arranged in the inhalation-of-air path, The 1st EGR path which connects [ exhaust gas 
turbine / this ] the inhalation-of-air path of the downstream from the flueway and this inhalation-of-air 
compressor of the upstream, this - with the 1st EGR valve arranged in the 1st EGR path, and the oxidation 
catalyst and particulate filter which were arranged in the flueway of the downstream from this exhaust gas 
turbine In the exhaust emission control device of the diesel power plant equipped with the exhaust air bulb 
operation system which opens the exhaust air bulb of the same cylinder into the intake stroke — this - with 
the inhalation-of-air shutter arranged in this inhalation-of-air path of the upstream rather than the connection 
section of the 1 st EGR path and this inhalation-of-air path this — with the exhaust shutter arranged in this 
flueway of the downstream rather than the connection section of the 1st EGR path and this flueway An 
exhaust-gas-temperature field detection means to detect an engine exhaust-gas-temperature field, The 
control means which performs control which scolds either or the both sides of this inhalation-of-air shutter 
and this exhaust shutter when the exhaust-gas-temperature field of the engine detected by this exhaust-gas- 
temperature field detection means turns into a low-temperature field from the activity temperature field of 
this oxidation catalyst, The exhaust emission control device of the diesel power plant characterized by what 
is provided. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device for removing the 

particulate in the exhaust gas of a diesel power plant. 

[0002] 

[Description of the Prior Art] The regulation on the latest internal combustion engine, especially the exhaust 
gas of a diesel power plant is tightened up every year, The particulate (following, PM) reduction which uses 
especially carbon as a principal component serves as pressing need. The diesel particulate filter (following, 
DPF) is known as equipment which removes this PM from exhaust air, and the motion which imposes a 
duty of making the car which carried the diesel power plant equip with DPF is also getting into stride. 
[0003] By the way, since PM which carried out uptake by operating an engine repeatedly accumulates, it is 
necessary to burn PM which carried out uptake in DPF with which the car which carried the diesel power 
plant is equipped, and to make it reproduce DPF. The method which it heats [ method ] by the electric 
heater, a burner, etc. and burns PM as a means of this playback is learned. When the method which burns 
this PM is adopted, since the uptake of PM is impossible, the problem that will arrange two or more DPF in 
a flueway at juxtaposition, will become* uptake and the system which performs combustion by turns, and 
equipment will become large-scale occurs during afterfire of DPF. Moreover, since the temperature at the 
time of PM combustion becomes an elevated temperature, as for the method which burns PM, endurance 
reservation of a filter will pose a problem. The method which burns this PM since it is such has come to be 
adopted widely. 

[0004] Based on the above problems, as an exhaust emission control device of a diesel power plant, the 
exhaust emission control device of a continuation playback type is proposed, for example, it is indicated by 
patent No. 3012249 etc. in recent years. The exhaust emission control device of the diesel power plant of a 
continuation playback type conventionally known using drawing 7 is explained. 
[0005] The exhaust manifold 4 which constitutes a part of inlet manifold 3 which constitutes a part of 
inhalation-of-air path, and flueway is arranged by the engine 2 which consists of a cylinder block, the 
cylinder head, etc. The inlet pipe 5 which constitutes a part of inhalation-of-air path is connected to the inlet 
manifold 3, and the air cleaner 6 which defecates inhalation air in the maximum upstream section of this 
inlet pipe 5 is arranged. The inhalation air defecated with the air cleaner 6 is supplied in the cylinder which 
is not illustrated through an inlet manifold 3 through an inlet pipe 5. The exhaust pipe 7 which forms a part 
of flueway is connected to the above-mentioned exhaust manifold 4, and the exhaust gas generated within 
the cylinder is discharged through an exhaust manifold 4 and an exhaust pipe 7. 

[0006] The diesel power plant of a graphic display is equipped with the turbocharger 8 for supercharging 
inhalation air. This turbocharger 8 has the exhaust gas turbine 81 arranged by the exhaust pipe 7 and the 
inhalation-of-air compressor 82 arranged by the inlet pipe 5. Moreover, the diesel power plant of a graphic 
display possesses the exhaust gas rotary^flow (it considers as Following EGR) path 9 which connects the 
inlet pipe 5 of the downstream from the exhaust pipe 7 and the above-mentioned inhalation-of-air 
compressor 82 of the upstream from the above-mentioned exhaust gas turbine 81. EGR valve 1 1 is arranged 
in the EGR path 9. It is controlled by controlling the amount of negative pressure to which this EGR valve 
1 1 is supplied by the control means 1 0 which connects with the negative pressure tank which is not 
illustrated and is mentioned later according to operational status, that opening, i.e., EGR rate. In addition, 
EGR is an exhaust air clarification means to supply in a cylinder the inhalation air to which the exhaust gas 
after combustion was made to return, and to aim at control of NOx as known well. Moreover, it is clear that 
connection's by the side of an EGR path and an engine the inhalation of air and exhaust manifold which 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/2 1 /2006 



JP,2002-27G405,A [DETAILED DESCRIPTION] 



Page 2 of 7 



constitute a part of inhalation-of-air path from this conventional example although it is an inlet pipe and an 
exhaust pipe are sufficient. 

[0007] An oxidation catalyst 12, DPF 13, and the NOx catalyst 14 are arranged by the exhaust pipe 7 of the 
downstream in order [ upstream ] from the above-mentioned exhaust gas turbine 81 . An oxidation catalyst 
12 carries out the coat of the activated alumina etc. to the cordierite of the shape for example, of a 
honeycomb, or the front face of the support which consists of heat-resisting steel, and forms a wash coat 
layer in it, and the thing which made th'e catalytic activity component which becomes this coat layer from 
noble metals, such as platinum, palladium, or a rhodium, support is used. This oxidation catalyst 12 oxidizes 
HC and CO in exhaust gas, and makes H20 and C02 generate while it oxidizes NO in exhaust gas and 
makes N02 generate. With porous cordierite or silicon carbide, many eels are formed in parallel, the 
honeycomb filter called the so-called Wall flow mold and the fiber mold filter which twisted ceramic fiber 
around many layers at the stainless steel perforated pipe with which the inlet port and outlet of a eel were 
closed by turns are used, and DPF13 carries out uptake of the PM in exhaust gas. The configuration and 
component can use the same thing as the above-mentioned oxidation catalyst 12, and the NOx catalyst 14 
makes NOx, such as NO in exhaust gas, return to N2 or H20. Such a continuation playback type DPF burns 
PM in which uptake was carried out by N02 which flows into DPF 13 which N02 was oxidized and 
arranged NO in exhaust gas in the downstream of an oxidation catalyst 12 according to the oxidation 
catalyst 12. Since it is not necessary to prepare two or more DPF in order not to establish special heating 
means, such as an electric heater and a burner, since PM burns at the low temperature of 400 degrees C or 
less at this time, and for the uptake of PM to also burn PM simultaneously with a lifting continuously at low 
temperature, it has the advantage that the whole equipment is simply made into a compact. 
[0008] The diesel power plant of a graphic display An engine rotational speed The engine revolution speed 
detection sensor 15 to detect, the accelerator sensor 16 which detects the amount of treading in of an 
accelerator pedal (accelerator opening), the intake-air-temperature sensor 17 which detects the temperature 
of the inhalation of air which is arranged in an inlet manifold 3 and inhaled in a cylinder, The control means 
10 which controls the injection quantity of the fuel injected in a cylinder by above-mentioned EGR valve 1 1 
or the fuel injection equipment which is not illustrated based on the detecting signal from this engine 
revolution speed detection sensor 15, the accelerator sensor 16, and intake-air-temperature sensor 17 grade 
is provided. The control means 1 0 possesses the memory which stored the so-called fuel oil consumption as 
shown in drawing 10 which set up the combustion injection quantity which makes an engine speed and an 
accelerator opening a parameter, and determines basic fuel oil consumption based on the detecting signal 
from the engine revolution speed detection sensor 15 and the accelerator sensor 16. And a control means 10 
amends basic fuel oil consumption based on the detection value of the intake-air-temperature sensor 15, and 
determines final fuel oil consumption. In addition, final fiiel oil consumption can be amended at any time 
not only with reference to an intake-air temperature but with reference to other various parameters 
(atmospheric pressure, smoked marginal injection quantity, etc.). 
[0009] 

[Problem(s) to be Solved by the Invention] The effectiveness of the reaction which oxidizes NO in the 
above-mentioned oxidation catalyst 12 to N02, and the so-called invert ratio change with whenever 
[ catalyst temperature ] a lot with the present catalyst. For example, although good oxidation reaction can be 
seen in the active region between 250 degrees C and 400 degrees C, inversion to N02 from NO is not fully 
performed in the other field. That is, NG2 sufficient component which oxidizes PM does not occur. Being 
shown in drawing 8 shows the yield of C02 generated by oxidization combustion of PM as contrasted with 
an engine exhaust-gas temperature. When this is seen, it turns out that PM burns actively between 250 
degrees C and 400 degrees C, and the filter is reproduced. Conversely, if it says, in the other temperature 
field, most combustion (= playback of DPF) of PM will not be performed. 

[0010] As for the diesel power plant carried in a car, the exhaust gas temperature by which an engine speed 
and an engine load change every moment, and are discharged from there also changes with operational 
status according to operational status. The temperature field of the exhaust gas which makes an engine speed 
and an engine load a parameter is shown in drawing 9 . drawing 9 also shows — as — an engine — in the time 
of a heavy load, when rotational speed is high (field X), when rotational speed is low (field Z), the 
temperature of a catalyst separates [ an engine ] according to low loading, from the activity temperature field 
Y (from 250 degrees C to 400 degrees C), and NO does not fully oxidize to N02 by the oxidation catalyst. 
Therefore, since PM uptake was carried out [ PM ] by DPF does not fully burn, PM collection efficiency of 
a filter will also fall, and a result which is not desirable, such as bringing the blinding of the filter itself 
forward, will be brought. 
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[001 1] This invention is made in view of the above point, and the main technical technical problem aims at 
burning certainly continuously PM by which uptake was carried out to DPF in an engine large operating 
range. 
[0012] 

[Means for Solving the Problem] The turbocharger which has the exhaust gas turbine arranged in the 
flueway, and the inhalation-of-air compressor arranged by the inlet pipe according to this invention in order 
to solve the above-mentioned technical technical problem, The 1 st EGR path which connects [ exhaust gas 
turbine / this ] the inlet pipe of the downstream from the flueway and this inhalation-of-air compressor of the 
upstream, In the exhaust emission control device of the diesel power plant equipped with the 1st EGR valve 
arranged in the 1st EGR path, and the oxidation catalyst and particulate filter which were arranged in the 
flueway of the downstream from this exhaust gas turbine this — Provide the control means which performs 
control which extracts this 1st EGR valve when the exhaust-gas-temperature field of the engine detected by 
exhaust-gas-temperature field detection means to detect an engine exhaust-gas-temperature field, and this 
exhaust-gas-temperature field detection means turns into an elevated-temperature field from the activity 
temperature field of this oxidation catalyst. The exhaust emission control device of the diesel power plant 
characterized by things is offered. 

[0013] The above-mentioned exhaust-gas-temperature field detection means consists of an engine load 
detection means to detect an engine load, an engine revolution speed detection means to detect an engine 
rotational speed, and an exhaust-gas-temperature field map that set up the engine exhaust-gas-temperature 
field by making an engine load and an engine speed into a parameter. 

[0014] moreover, the 2nd EGR path which connects [ exhaust gas turbine / above-mentioned ] the inlet pipe 
of the upstream from the flueway and the above-mentioned inhalation-of-air compressor of the downstream 
— this - the 2nd EGR valve arranged in the 2nd EGR path provides, and when the engine exhaust-gas- 
temperature field where the above-mentioned control means was detected by the above-mentioned exhaust- 
gas-temperature field detection means turns into an elevated-temperature field from the activity temperature 
field of the above-mentioned oxidation catalyst, the exhaust emission control device of a diesel power plant 
which the 2nd EGR valve opens and control is offered. It is desirable to arrange in the EGR path of the 
above 2nd a cooling means to cool EGR gas. 

[001 5] Moreover, the turbocharger which has the exhaust gas turbine arranged in the flueway, and the 
inhalation-of-air compressor arranged i£ the inhalation-of-air path according to this invention, The 1st EGR 
path which connects [ exhaust gas turbine / this ] the inlet pipe of the downstream from the flueway and this 
inhalation-of-air compressor of the upstream, In the exhaust emission control device of the diesel power 
plant equipped with the 1 st EGR valve arranged in the 1 st EGR path, and the oxidation catalyst and 
particulate filter which were arranged in the flueway of the downstream from this exhaust gas turbine this — 
this — with the 1st EGR path and the inhalation-of-air shutter arranged by this inlet pipe of the upstream 
rather than the connection section of this inlet pipe this — with the exhaust shutter arranged in this flueway 
of the downstream rather than the connection section of the 1st EGR path and this flueway An exhaust-gas- 
temperature field detection means to detect an engine exhaust-gas-temperature field, The control means 
which performs control which scolds either or the both sides of this inhalation-of-air shutter and this exhaust 
shutter when the exhaust-gas-temperature field of the engine detected by this exhaust-gas-temperature field 
detection means turns into a low-temperature field from the activity temperature field of this oxidation 
catalyst, The exhaust emission control device of the diesel power plant characterized by what is provided is 
offered. 

[0016] As for this above-mentioned control means, it is so desirable that the exhaust-gas-temperature field 
of the engine detected by the above-mentioned exhaust-gas-temperature field detection means is low to 
control gradually the opening of the above-mentioned inhalation-of-air shutter and the above-mentioned 
exhaust shutter to become small. 

[001 7] Furthermore, the turbocharger which has the exhaust gas turbine arranged in the flueway, and the 
inhalation-of-air compressor arranged by the inlet pipe according to this invention, The 1st EGR path which 
connects [ exhaust gas turbine / this ] tl^e inhalation-of-air path of the downstream from the flueway and this 
inhalation-of-air compressor of the upstream, this — with the 1st EGR valve arranged in the 1st EGR path, 
and the oxidation catalyst and particulate filter which were arranged in the flueway of the downstream from 
this exhaust gas turbine In the exhaust emission control device of the diesel power plant equipped with the 
exhaust air bulb operation system which opens the exhaust air bulb of the same cylinder into the intake 
stroke this — with the inhalation-of-air shutter arranged in this inhalation-of-air path of the upstream rather 
than the connection section of the 1 st EGR path and this inhalation-of-air path this — with the exhaust 
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shutter arranged in this flueway of the downstream rather than the connection section of the 1st EGR path 
and this flueway An exhaust-gas-temperature field detection means to detect an engine exhaust-gas- 
temperature field, The control means which performs control which scolds either or the both sides of this 
inhalation-of-air shutter and this exhaust shutter when the exhaust-gas-temperature field of the engine 
detected by this exhaust-gas-temperature field detection means turns into a low-temperature field from the 
activity temperature field of this oxidation catalyst, The exhaust emission control device of the diesel power 
plant characterized by what is provided is offered. 
[0018] 

[Embodiment of the Invention] A drawing is used for below and the suitable example for this invention is 
explained to it at a detail. Drawing 1 is the outline block diagram showing 1 operation gestalt of the exhaust 
emission control device of the diesel power plant constituted based on this invention. In addition, the same 
number is given to the same configuration member as the conventional exhaust emission control device 
shown by above-mentioned drawing 7 m the operation gestalt shown in drawing 1 , and detailed explanation 
is omitted. Moreover, let the EGR path 9 and EGR valve 1 1 in drawing 7 be the 1st EGR path 20 and 1st 
EGR valve 21 in the operation gestalt shown in drawing 1 , respectively. Hereafter, the point which is 
different from the conventional technique shown in drawing 7 is described about the operation gestalt shown 
in drawing 1 . 

[0019] The inhalation-of-air shutter 22 which is the upstream and restricts an inhalation air content to the 
inlet pipe 5 which makes a part of inhalation-of-air path rather than the connection section of an inlet pipe 5 
and the 1st EGR path 20 is arranged. This inhalation-of-air shutter 22 is usually held at full admission. 
Moreover, the exhaust shutter 23 which restricts runoff of exhaust gas is arranged by the exhaust pipe 20 
which is that of the downstream and constitutes a part of flueway from the connection section of an exhaust 
pipe 7 and the 1st EGR path 20. By the normal state, it is held at full admission like [ this exhaust shutter 
23 ] the above-mentioned inhalation-of-air shutter 22. In addition, the inhalation-of-air shutter 22 and the 
exhaust shutter 23 are connected to the negative pressure tank which is not illustrated, and the opening is 
controlled by controlling the amount of negative pressure supplied by the control means 1 0 according to 
operational status. 

[0020] In the operation gestalt shown in drawing 1 , it has the 2nd EGR path 24 which connects the 
inhalation-of-air path of the upstream from the exhaust pipe 7 (it is still more specifically the exhaust pipe 7 
between DPF [17 ] and the NOx catalyst 14) and the inhalation-of-air compressor 82 of the downstream of 
DPF17. 2nd EGR valve 25 is arranged at this 2nd EGR path 24. In addition, 2nd EGR valve 25 is connected 
to the negative pressure tank which is npt illustrated, and the closing motion is controlled by controlling the 
amount of negative pressure supplied b^ the control means 10 according to operational status. 
[0021] Moreover, EGR cooler 23 for cooling EGR gas is arranged in the EGR path 24 of the above 2nd. 
This EGR cooler 26 reduces exhaust gas to temperature extent of cooling water by constituting as a heat 
exchanger which encloses the perimeter of tubing which EGR gas passes, and shunting and passing engine 
cooling water from a cylinder block. 

[0022] In the operation gestalt shown in drawing 1 , the exhaust-gas-temperature field detection means is 
provided. Hereafter, an exhaust-gas-temperature field detection means is described. An engine exhaust-gas 
temperature is mostly determined by the fuel oil consumption (load) and the engine speed which are mainly 
supplied to an engine. The control means 10 of the exhaust emission control device in the operation gestalt 
of a graphic display detects in what field it has the exhaust-gas-tempcraiure field map which makes a 
parameter an engine speed as shown in the internal memory which is not illustrated at drawing 2 , and an 
engine load, and an engine speed and the exhaust-gas temperature of the present [ fuel oil consumption / 
(load) ] are. Although the field shown here shall point out the temperature field in the event of reaching the 
oxidation catalyst 12 of the exhaust-gas temperature discharged from the cylinder, in case a map is defined, 
you may set up as a temperature field of four in an exhaust manifold which took temperature lowering until 
it reaches an oxidation catalyst 12 into consideration. 

[0023] The borderline of X, Y, and Z shown in drawing 2 is set up with reference to the activity temperature 
field of a test result and an oxidation catalyst 12 about the exhaust-gas temperature of the engine at the time 
of mainly defining a map. X is a field which becomes higher than the activity temperature field of an 
oxidation catalyst 12, and the field where Y is contained to the activity temperature field of an oxidation 
catalyst 12, and Z are fields which become lower than the activity temperature field of an oxidation catalyst 
12. Moreover, it cannot be overemphasized that a user can change this borderline suitably with the operating 
characteristic of the diesel power plant to adopt and the property of the oxidation catalyst 12 to adopt. 
Furthermore, the above-mentioned temperature field is [0024] which it is not necessary to be necessarily 
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three, and it subdivides more, or can also define a field as two. Next, actuation of the exhaust emission 
control device in the operation gestalt shown in drawing 1 is explained. A fuel is supplied to an engine by 
the fuel injection equipment which will not be illustrated if operation of an engine starts. A control means 10 
determines fuel oil consumption with reference to the so-called fuel-oil -consumption map shown in above- 
mentioned drawing 10 based on the engine revolution speed signal and accelerator opening signal from the 
engine revolution speed detection sensor 15 and the accelerator sensor 16. A control means 10 detects the 
fuel oil consumption at this time as an engine load. 

[0025] In the exhaust emission control device in the operation gestalt shown in drawing 1 , if an engine load 
is detected as mentioned above, a control means 1 0 will detect the present exhaust-gas-temperature field 
from the exhaust-gas-temperature field map shown in drawing 2 based on an engine load and the engine 
speed detected as mentioned above. Thus, if the present exhaust-gas-temperature field is detected, a means 
10 will control 1st EGR valve 21 of the above, 2nd EGR valve 25 and the inhalation-of-air shutter 22, and 
an exhaust shutter 23 according to the control map of the present exhaust-gas-temperature field which it is 
based and is shown in drawing 3 . 

[0026] First, when an exhaust-gas-temperature field is located to the activity temperature field Y of an 
oxidation catalyst, while stopping 2nd EGR valve 25 of an aperture for 1st EGR valve 21 according to the 
control map of drawing 3 , the inhalation-of-air shutter 22 and an exhaust shutter 23 are opened. That is, a 
control means 10 usually performs EGR control at the time of operation. 

[0027] Next, the case where an exhaust-gas-temperature field is higher than the activity temperature field of 
an oxidation catalyst is explained. When [ that an engine rotational speed is high ] a load is large, an 
exhaust-gas temperature becomes high. It is the exhaust-gas-temperature field X of the exhaust-gas- 
temperature field map which it shows to drawing 2 . In this case, an exhaust-gas temperature exceeds the 
upper limit of the activity temperature field of an oxidation catalyst 12, and since the invert ratio which 
oxidizes NO falls, combustion of PM deposited on DPF13 is no longer performed. Therefore, in order to 
lower the temperature of an oxidation catalyst 12, it is made to operate so that 1st EGR valve 21 may be 
extracted. In addition, let 1st EGR valve 21 be the thing which is in the greatest drawing condition and to 
stop in the operation gestalt of a graphic display. Thus, if 1st EGR valve 21 is stopped, the whole quantity of 
the hot exhaust gas which was flowing into the inspired air flow path through the 1st EGR path 21 will come 
to pass an exhaust gas turbine 8 1 . The workload of a turbocharger 8 increases by this and the inhalation air 
content which is supercharged by the inhalation-of-air compressor 82, and flows into a cylinder increases. 
Therefore, within an engine cylinder, air will be in a superfluous condition (Lean) to the fuel oil 
consumption (fuel quantity) determined that it mentioned above, and an exhaust-gas temperature will fall. 
Consequently, it goes into the activity temperature field Y of the oxidation catalyst 12 in drawing 2 , the 
oxidation combustion of PM uptake was carried out [ combustion ] by DPF12 becomes active, and an 
exhaust-gas temperature can reproduce a filter. 

[0028] In addition, in the exhaust emission control device in the operation gestalt of a graphic display, in 
order to secure the reduction effectiveness of NOx by EGR, when 1st EGR valve 21 of the above is stopped, 
open control of 2nd EGR valve 25 arranged in the 2nd EGR path 24 is carried out, and the EGR control 
itself is continued. In this case, EGR gas is the exhaust gas which had the heat energy after passing an 
exhaust gas turbine 81 consumed, Being cooled by EGR cooler 26 and the location to which exhaust gas is 
made to return from the inhalation-of-air compressor 82 The upstream, That is, since it is in an atmospheric 
pressure condition, and the rotary flow to new mind is performed smoothly and buildup uf an absolute 
inhalation air content can be secured, a condition (Lean) with superfluous air can be maintained and there is 
no big effect which raises an exhaust-gas temperature. In addition, in the case of the field X where an 
exhaust-gas-temperature field is higher than the activity temperature field of an oxidation catalyst, the 
inhalation-of-air shutter 22 and an exhaust shutter 23 are opened like the time of usual operation which has 
an exhaust-gas-temperature field in the activity temperature field Y of an oxidation catalyst as shown in the 
control map of drawing 3 . 

[0029] Next, the case where an exhaust-gas-temperature field is lower than the activity temperature field of 
an oxidation catalyst is explained. When an exhaust-gas-temperature field is detected by the exhaust-gas- 
temperature field detection means with Z, it judges with a control means 10 being an exhaust-gas- 
temperature field lower than the activity temperature field of an oxidation catalyst 12, and 2nd EGR valve 
25 of an aperture is stopped for 1st EGR valve 21 like the time of usual operation which has an exhaust-gas- 
temperature field in the activity temperature field Y of an oxidation catalyst as shown in the control map of 
drawing 3 . And in order to raise an exhaust-gas temperature, while controlling the opening of the above- 
mentioned inhalation-of-air shutter 22 based on the opening map of the inhalation-of-air shutter set up 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2002-276405,A [DETAILED DESCRIPTION] 



Page 6 of 7 



considering the engine speed shown in (a) of drawing 4 , and the engine load as a parameter, based on the 
opening map of the engine speed shown in (b) of drawing 4 , and the exhaust shutter set up considering the 
engine load as a parameter, the opening of the above-mentioned exhaust shutter 23 is controlled. Each map 
shown in (a) of drawing 4 and (b) of drawing 4 divides further the field of Z of the map used for the 
exhaust-gas-temperature field detection means shown by drawing 2 , and sets up gradually open actuation of 
inhalation of air and an exhaust shutter. With "3/4 opening 11 , 1 hear that it has closed 1/4 to the open 
position, and it is, and with "1/4 opening", I hear that it has closed 3/4, and it is. 

[0030] Since the inhalation-of-air path internal pressure near the outlet of an EGR path declines while the 
inhalation air of new mind is restricted by performing control which extracts an inhalation-of-air shutter, the 
amount of EGR gas rotary flows increases. Moreover, by performing control which extracts an exhaust 
shutter, the exhaust gas pressure of the connection section of the exhaust pipe 5 which constitutes a part of 
flueway, and the EGR path 12 increases, and the amount of rotary flows of EGR gas increases further. 
[003 1] The temperature of exhaust gas becomes so high that the temperature of inhalation air is so high that 
an excess air factor (lambda) is close to 1 at the time of the combustion in a cylinder. Therefore, if it is 
usual, even if it is a low revolution and the operating range to which an exhaust-gas temperature does not 
arrive at the active region of an oxidation catalyst 12 in the state of low loading, inhalation air temperature is 
raised by carrying out the above control, the new air volume in inhalation air is reduced, and it becomes 
possible to raise an exhaust-gas temperature to the activity temperature field Y. As shown in each map of (a) 
of drawing 4 , and (b) of drawing 4 , control from which the inhalation-of-air shutter 22 and an exhaust 
shutter 23 are extracted more in the field, i.e., the field where an exhaust-gas temperature is lower, in which 
the exhaust-gas-temperature field is distant from the activity temperature field Y of an oxidation catalyst is 
performed, and an exhaust-gas temperature is made to rise further. 

[0032] In addition, although not indicated in the operation gestalt shown by drawing 1 , it is possible to also 
make it operate in an intake stroke, further, so that the exhaust air bulb in the same cylinder may be opened. 
One operation gestalt of the exhaust air bulb operation system 41 which opens the exhaust air bulb 40 of the 
same cylinder is shown at drawing 5 in the intake valve operation system 3 1 which operates an intake valve 
30, and the intake stroke, and the lift curve of the intake valve 30 which operates by the intake valve 
operation system 3 1 and the exhaust air bulb operation system 41 which were shown in drawing 5 , and the 
exhaust air bulb 40 is shown in drawing 6 . The exhaust air bulb operation system 41 in the operation gestalt 
shown in drawing 5 possesses the 1st exhaust cam lift 421 which an exhaust cam 42 opens to an exhaust 
stroke, and the 2nd exhaust cam lift 422 which opens in an intake stroke. Therefore, as shown in the lift 
curve of drawing 6 , while opening by the exhaust stroke, also in an intake stroke, short valve opening of the 
exhaust air bulb 40 which operates by the exhaust air bulb operation system 41 is carried out. Although it is 
indicated that valve opening of the exhaust air bulb in an intake stroke always operates in the configuration 
of drawingjS It is also possible for an exhaust-gas-temperature field to be in Z, that is, to perform exhaust air 
bulb valve-opening control in an intake .stroke using a known adjustable valve mechanism etc., only when 
judged with it being lower than the actiVe region of an oxidation catalyst 17. When it is not necessary to 
raise an exhaust-gas temperature, it can prevent returning exhaust gas beyond the need. It becomes possible 
for exhaust gas to flow backwards in a cylinder as it is, and to raise an exhaust-gas temperature by the 
above, since the exhaust gas pressure in a flueway is high when control which closes especially an exhaust 
shutter is being performed. 

[0033] In the operation gestalt of a graphic display although an exhaust-gas- temperature field is detected 
using the exhaust-gas-temperature field map of drawing 2 This does not need to make direct temperature 
parameter value not necessarily correspond to the field of drawing 2 , and the field on the map of drawing 2 
should just be appointed in consideration of the exhaust-gas temperature and the activity temperature field 
of an oxidation catalyst. Even if it makes ON-OFF of each closing motion valve correspond to the field on 
the exhaust-gas-temperature field map of drawing 2 directly, as invention, it is completely the same. 
Moreover, although it considers as an engine speed and a load as an input parameter of the exhaust-gas- 
temperature field map of drawing 2 , a load is not limited to fuel oil consumption which was described 
above, and it is possible to use for detection of a load the torque sensor prepared in the shaft of an 
accelerator opening or an engine, and it is satisfactory for using the substitution value in connection with an 
exhaust-gas temperature for others in any way. 

[0034] Furthermore, with the operation gestalt of a graphic display, although an engine speed and a load 
detect an exhaust-gas-temperature field, it may not restrict to this, and the exhaust-gas-temperature sensor 
27 directly formed in the engine oxidation catalyst 12 may detect. Moreover, although another object has 
indicated an oxidation catalyst and DPF, it cannot be overemphasized that this invention is effective also in 
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the exhaust emission control device with which DPF and an oxidation catalyst were constituted in one. 
[0035] 

[Effect of the Invention] According to the exhaust emission control device of the diesel power plant based 
on this invention, the problem generated when the so-called continuation playback type DPF using an 
oxidation catalyst and DPF was adopted that an exhaust-gas temperature will separate from the activity 
temperature field of an oxidation catalyst according to operational status is solved in a large field 
irrespective of engine operational status. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Drawing 9] 
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zmmzft smm^mt. «jurr*. cit^tit 

S ^ -f - -fef frx. > i> > ©#S«^l:$SS*sfct£ S ti 5 . 
[0018] 

1^ catesaswKtts— isxmm*zwtimzs*5 

T5. a7tC*jlt5EGRai89fcJ:^EGR/-? 

1 <DEGRilK2 0*J«fcCJ c ^l©EGR-'OU^ , 2 1 it 
£. t(T, HlK:^-r*SS^«:oi,>r0 7tc^r€e5fe 

[0 0 19] Kgv^5tSl©EGRiiK2 0CDj*fegP 

.tofcjbsaijr&o-c, syrtfiK©— SB£ te-rvg&m 5 

SftT^S. ^«7<b01(DEGRjiK2O© 

r&8*i*2 occur. it^^©s£ta*»iK-r*sm^ 

t?ii2 3*iSgShri,>5. CWgmf-f ?*2 3 *> 
J#S4rC(,>S. fcfe. SK^V* 9 * 2 2*J<tC^m^-f 
«WP#S1 0tc<J:D®ei^tcf5D-cm3n5Affia 

[ o o 2 o ] m i (cm-mife^sitctec^-ctt. dpfi 

7©Tifcfcl©8?fm7 (JgKJItfcfcHCttD P F 1 7 i N 
Oxftjg&l 4|3)©gWg7) iRg3^U?t8 2<t 
■3 ±ffiMQ>maM3&*Tm-t ZfS 2 © E G RiiSg 2 4 * 
tt*.-Ct>S. C©^f2©EGRffiK24tC«^2©EG 
R^*;l/^2 5*sSasn-rt>-S. &*5, S2©EGR^ 
^2 5B, @^l,ttlvflJE*>*Kig&3n-C*J>3v 

mfRi otcjroa^sstctBcrea&snsfiBEa 

[002 1] *rc. Jbf2Sfl2©EGRjI8g2 4tCtt. E 
GR*fX^-f5fcft(DEGR^-72 3 3&*I58a:3tl 
■Clr>-5. 2 6ti. E GR#*©jIig-r 

5^©SH*mOHtfS8l25E^S<i:U-C«te£b. x>y> 

itcto. &m#**^*©is®i&s -cists ts- 

[ o o 2 2 ] s l tc^TfdS^tcteivcw:, P^USS 



(5) #H2002-276405 

8 

sictoatsfc^sn*. a^©*sg^sg«:4swssf» 
mt^towm^m 1 o a*i/4^asx*'jK0 

2 KthT J: 5 &i>s;>i1glg<b x >y>g«4;<7 

y-^ ir^syasM^Tf ^wiTfeo. x>y 

i'C ©&!£«:**;&»£*£«•*-*. CC-C^Stli^li 

> nfc3t5ua&©&<t«3g 1 2 tc 

SBlL,ft:^*-C©sa^J|l«:mr4)©i-ri*s. 

10 iM&rzmcmittm 1 2 tcaat * *-c©a&fiT 
[oo2 3]H2Kmtx > y, zvm^mxsx.-? ? 

tKffcJffiSI 1 2©ffi14iaS^«r#fiSL-CS3e3n5. 
XttK{t»8g 1 2©f§14SS«^«fc D *>H5< fc£ffi«C 
*«5. YttK<b«!«l 2©ffi^jaS[««K:$*n5« 
J* *ITZ t*Mf bftHK 1 2 Q»1£UEM* J: 0 fcffi < 

20 *x>5»©aWB&tt. tUBrsMffcttttl 2©^tttc 

£r>x&m&&mmmm.x&z c *ct&i». 
hcc . jjBaamfcfc&r u 3 o-c* < . 

[0024] <xt>c> m 1 tcq«rxM^fli(ci}tts9m» 

30 ifir? ■b^HB[©#«:S-5t>-c. JbKHl Otc^-J- 
©H51*S10«. C©B$©jSS^«8ta€rX>i?>©ft^r 
[0025)11 K^t^SfjgtCii W 4 gfStfHLISH 

e>v soai^ai ottx>i»fi^i±fia©«t^tc«feffl3 
m-? m&Dm$sMjm.m*&.&-? % . c © j: 5 
40 1 0 \tmtE<jymm^.&mmoym-^ #03 tcTn-riwspv ? 

■fKM-y-C. ±Sai0EGR'l | 1^2 1 i^2®EG 
R/<;U^2 5*Jj:O t «R|jv>+ » d» 2 2 igWU'f ?> * 2 
3«r*0fflir-S. 

[0026] mfm&mmimi\jm<omwsm. 

©EGR;<^2 1 ^^#^2©EGR^nVW^2 
ihrS<!:«kfc{C % KH'-/t7$2 2*jJ:^i't7f 
23%B<. IP*>. ftflffl^© 1 0 ttiiS£l£B*{cfctf S 

EGR$oai=&^T-r*. 

so [0027] Sfm©S^*^^tM«l©rSttigS 



TtiOTDPF 1 3(C*a-r*PM©tE^H«f*>nft 
<tt*. <fcoTKfb«Bgl 2©a£«rTW r £2kK k 01 
©EGR^JV^2 l*«?iJ:5tCfaftSHf5„ &*s. 0 
7r&>mBffii£lC*s<<>-Ci£3Sl<DEGR'-<fl,-?2 1 ttftA 
©S»3tt.«-C*-5B!±-r6*>©tr5. CCD<fc5tclill 
©EGR^J^2 l*BJitTS£. 0 1 (DEGR1K2 
1 £aDTffiba^Ki£Al/Tt»;teiS&©if»#X©±S 

5. -9-8 2tCcfc-5Tj&t&3*v>y >^?3'SftA-r'S«t^ 

ms*«i*-r*. se-^t. *>5?>©S'y>yw-ett_h 

£M.tfimts:tm ( y - » £ & -a r «s«aK*s<£T-r 
-sc £«:££. coMl. »mfi£#EI2ec*stt.&gMfc 

JSSSl 2©?£1£B&gligYK:AD> DPF12KJ:,t 
fifSI 3 titc PMvmmmifim&. £ & 0 y 4 )V $ * W£ 

[0028] H^CDjlife0.@fCteW5ffm^fbil 
g«:*il,vC8:. EGRK«fc£NOx©[gj&8>ji££i6#T 
£/c«>tC» _hlBJ?f 1©EGR-K.>W7*2 1 fcgflitUfci # 
Cc ttjfl 2 CD E G RiESS 2 4 icWSt 3 tifc0 2 © E G R 

j^zf2 5=&mmmo. EGRfw©^©fc©ttiife&-r£. 

C©*&£. EGR#*ttgEM*-tf>8 1 ^iiBl/^ 
cDj^x*;V^-*masnfc5f^X-C*iCi. EG 
R*~ 52 6 (c<J:D#353*ir <,>£££, *s<fcE*SRJH# 

s©-c. £M#«Sf!i&t8S <y-» *i^nct# 

"C#. &liy^*JhJ?3tf£J:5fc*SfcI5«tt&t,». 
t>{SJ£X©Jg^tctt. (ft£V>+ 7 $2 2feJ:t)|fMi't 

>$2 3«I3 ©$ii®>V v T-tC^-T <fc 5 tCgm^SMigt 

*w mm<omw^m.mmY k & * iisa^ £ wim k 
[ o o 2 q ] awe. **^^i**^{bsijg©jgttas 

tmmm. i o imittm 1 2 ©rsffias^®«fc 0 «><gi» 

It^^^tC. f 1©EGR^2 lfcHSgi 
2©EGR^^^2 5=&BaifcT.S. ^:OXmfSM&^:± 
^S-SS/ca&tC, 04© (a) KmTi>y>HsSg 
£ x -££ b-Cg^S titc®5S.ts * 
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y * 7 -?K.m'3\,*-C±g&mte>' +-?22 2 ©H 
S^SBSI-r-SiifetC, 04© (b) KijVrx>^>0 
K£&£ xv^^m^^-f^ V - * £ UTgSS ftfcgf 
Aw 7 *©Bffiv ^ 7«:*-?i,>-c_tJBg?Ai-* ?*2 
3©B&*&®)-$-£. 04© (a) **J:UTa4© (b) 

v 7© z (omm* 3 e> l-tka, • 

gfAW * $©HfPtt=SrSfgfi5tcS5Ebfcfe©-C*S. 
"3/4HK" itt^eS&fiKttOr l/4B3DTl,>£ 
10 il»5Ci"C*0 "1/4HK" <t»3/4HD-CV»4 

[0 0 3 0] KAf +?*£!KSfWS>£fT5C£K:<fc») 
^©RA^SWiWiS 3 ti* £ £ *> E G R®K©ffln 
#2©®mSS5rtE^*sfiT-3-ift:&. EGR^liS 

£ tc «t 0 »§uiK©-a5*«e£-r -sp^ 5 <t e g r a 

ESI 2©j&l^©Pff^*9 3 6fcEGR;tfX©JBifc 
MESA'S" £. 

[0031] st^*'^©ss«^y>frt©*s«iRFtcS£ 
20 a«*hma> #icci£t>«£. *fciRA^a©a8f*i 
«!,»«£*«< ft*. ufc*«r>-r5iiir-c*n«<aai£. <s 
MfttmxWtdM&ifimtJm 1 2 ©ffitt^««:S u & 
t>»«feM*g-C* r t> _LIB©«fc ^ «c*0ffll'&3ltrr -5 C £ 

b> Sf«iaK*nitt®a^Ytc*-cjif»sc£*snj^ 
££S. 04© (a) *J«fcy : a4© (b) ©S-v?^fc 
J: ^ tcSfaiaS^*«K{hfiB«©ffit£taS«^Y^ 

«f + 3» 2 2 4J i + 7 $ 2 3 *s«t 0 6? 6*1 5 

30 fiSjgbWffrti. Sf^aS*«J:0— BJi^3Hf6n^c:£ 

[0032] m i t^-rsufej&aitcttseiSb-ci* 
A/t « j: 9 terms a* c 1 1> pjtg-c* 

ts^ 3 i *j xuwmf wpitcm— ^ y > y-©»su<^ 
^■4 o l*M^it^fiaMM4 l ©-HiS^^D«^ 

«3 l*»<tC«»av^^fWa«4 Itc«fe0f3i63ns 
40 KSrt*^3 0*iJ:i^SKt'<^^'4 0©y7 hiJ-^tfi 

fW6ffi«4 1tt. SfM*A4 2*sPA?^fcra#'rS0 
1 ©gfA* A y 7 F 4 2 1 £K£«TfItC4Jl>Tga#-*-* 
St2©SKm*Ay7 F4 2 2*^igUr»,>S 0 S£o"C. 

4 0B, He© y 7 h ij-yiCTjk-r «fc ^ KSfatrg-rH 

££ *>tc. rB^^atcfet^-cfeswrara^sn 

4. 05©«fiJttcfct»-c«KA?Tg«:*jW-SSfA^7 
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owattm 1 7 vs&Mmi. o t^sh/t 

iKiO. ^tcgpm^f * **Ht;S<fc5ft$l]3P£*To 
r t> £Jt^fcttg»UlJS'p©PEEjW£ < ft o r t> S©f 

[003 3] H^CO^JB^^Ktet^-Cti. 02©Sf£Ua 

- *ffi£*tJS3 -If Si&gttft <@2©r, ^±©8^:5* 

tix^ti&m,><ox$>-?x. &2<Dm&M&mm-w? 

±©SS£K:ffiglfcfc§BlH#©0 N - O F F *S*iSi* i± 

xi>mitux\-t&<m—x$>z. **t. 02©gfgya 

ICS W 6 ti £ h A- * -fe >-y-^«rft<w©^tt fCffllr » 4 C £ 
£«C<5J6rajEttfc«r>. 

[0034] s etc. H^<z>»tt»flrcix. mam&m 

£fc©-c«ft<, x>sP>©M{tJ««i 2 KttJgfcjicta: 
W6ftSgm&&-te>-*2 7 (C«fc -st^ L-t:4> «*:(.». 
*/c. KfkftBSE£DPF*»IItt:-CIB«L.-Ct>«3W, DP 

x i> *R9i tfim %rc & s c £ «s 9 a -c fc ft <, >. 

[0 03 5] 

[IS9!©S»*] <f.(-fe';i'X>y >©gf 

«m£ADPF*S&l-rsWdtcA£ls-Cl>;ft:. SM& 

[0 1 ] 4mmcX^»4Mt3hft:f c 4— \£>\sx.>V>> 

[a 2 ] $«fict5W5, »suas««^ * ^ 

rra 3 ] *»mtr**w •sstgisa^^??©^®-^ 7 ^ 

[04 ] ItSIKAKC^ns/t- * 3»©PaS$0 

[05] *^K*JW^gf^^.2g*A©«jg0 
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[06] i5©«fijtcistf SKfK^CD^A 'J 7 f- 

[0 7] S£3fc©x-f — te*Ax>i?>©gfSv?HbSS 
[08] SS6W£5SDPF(C*JW*»SWf;*aK±PM 

[09] 5 s -* — bVl/X>^>©x>y>@^SS£m?5 

[010] *>S?>B«S«fc&Tf 

2 x>i>>:«* 

3 RSlv-^-A F 

4 F 

5 wmm 

6 xri"j-t 

7 wmm 

8 *-sK* + -5* + - 
8 1 gfja*-tr> 

82 SRH3>^U»t 

2p 9 (egr) mm 

10 ifflfg(ECM) 

1 1 EGR^7 

1 2 ttfkMttt 

13 DPF 

14 NOxM 

i 5 3L>v>>msmm8itinz>y- 

i 6 r^-feA-b>-y- 

1 7 «iaffifltfe>-!J- 

2 0 mi ©EGR jlgg 
30 2 1 f ioegrm;^ 

2 2 5£§V>-e ? £ 

2 3 gfSlW** 

24 fjl2©EGRjlBS 

2 5 f2©EGR^J^ 

26 EGR?-7 

2 7 gEmag-fe^lf 

3 0 «flV<A>^ 

3 1 

4 0 WSMWf 

40 4 1 

4 2 gf£***A 

4 2 1 ^l©gP^*A>;7 h 
42 2 I2©i^*Ay7h 
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